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The methyl-substituted imidazolidine ring of the title 
compound, C24H26N2O2, adopts an envelope conformation 
with the N atom adjacent to the methylene group as the flap. 
The methyl-ethylene fragment in this ring is disordered over 
two positions with an occupancy ratio of 0.899 (4):0.101 (4). 
The hydroxybenzyl groups are inclined at 71.57 (15) and 
69.97 (19)° to the mean plane of major disorder component of 
the heterocyclic ring with an interplanar angle between the 
two hydroxybenzyl groups of 66.00 (5)°. The phenyl substit- 
uent approaches a nearly perpendicular orientation relative to 
the mean plane of the imidazolidine ring, making a dihedral 
angle of 75.60 (12)°. This conformation is stabilized by two 
intramolecular O— H- ■ N bonds, which generate S(6) ring 
motifs. 



Experimental 

Crystal data 

C 24 H 26 N 2 0 2 
M, = 374.5 
Monoclinic, P2i/c 
a = 16.8974 (8) A 
b = 9.4893 (5) A 
c = 12.5287 (6) A 
P = 92.928 (4)° 

Data collection 

Agilent Xcalibur (Atlas, Gemini 
ultra) diffractometer 

Absorption correction: analytical 
(CrysAlis PRO; Agilent, 2010) 
T^to = 0.886, r mttx = 0.952 

Refinement 

R[F 2 > 2a(F 2 )} = 0.042 

wR(F 2 ) = 0.113 

S = 1.51 

3491 reflections 

276 parameters 

5 restraints 

Table 1 

Hydrogen-bond geometry (A, °). 



V = 2006.29 (17) A J 
Z = 4 

Cu Ka radiation 
fi = 0.62 mm -1 
T = 120 K 

0.35 x 0.25 x 0.09 mm 



8259 measured reflections 
3491 independent reflections 
2704 reflections with / > 3o(T) 
R iM = 0.03 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.25 e A~ 3 

Ap mi „ = -0.18 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


01-Hlol-N9 


0.98 (2) 


1.88 (2) 


2.7569 (18) 


147.7 (19) 


019-Hlol9-Nll 


1.00 (2) 


1.79 (2) 


2.709 (2) 


152 (2) 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SUPERFLIP (Palatinus & Chapuis 2007); 
program(s) used to refine structure: JANA2006 (Petncek et al. 2006); 
molecular graphics: DIAMOND (Brandenburg & Putz, 2005); soft- 
ware used to prepare material for publication: JANA2006. 

We acknowledge the Direction de Investigaciones, Sede 
Bogota (DIB), and the Institutional research plan No. 
AVOZ10100521 of the Institute of Physics and the Praemium 
Academiae project of the Academy of Sciences (ASCR). 



Related literature 

For related structures, see: Rivera et al. (2012a,6). For the 
synthesis of the precursor, see: Rivera et al. (2013). For bond- 
length data, see: Allen et al. (1987). For puckering parameters, 
see: Cremer & Pople (1975). For hydrogen-bond graph-set 
motifs, see: Bernstein et al. (1995). 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SJ5339). 
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2,2 f -[(4-Methyl-2-phenylimidazolidine-1 r 3-diyl)bis(methylene)]diphenol 

Augusto Rivera, Lorena Cardenas, Jaime Rios-Motta, Vaclav Eigner and Michal Dusek 
Comment 

We have recently synthesized for the first time a series of tetrasubstituted imidazolidines by the reaction of AyV'-dibenzyl- 
propane-l,2-diamine with substituted benzaldehydes, and we have provided evidence that they display intramolecular O 
— H-N hydrogen bonds (Rivera et al, 2013). In this article, we further advance these investigations by presenting the 
crystal structure of the title compound. 

In the title compound, C24H26N2O2, the methyl- substituted imidazolidine ring exhibits molecular disorder over two 
orientations, with a refined occupancy ratio of 0.899 (4):0.101 (4) for atoms (C26, C27, C28):(C26', C27', C28'). For the 
major component, the imidazolidine ring (N9/C10/N11/C26/C27) adopts an envelope conformation with atom Nil as the 
flap: puckering parameters (Cremer & Pople, 1975) being Q2 = 0.4429 (19) A and <J) = 75.0 (2)°. The bond lengths 
(Allen et al, 1987) and angles are close to standard values. Within the imidazolidine ring, bond distances and angles are 
comparable to those found in related structures (Rivera et al, 20\2a,b). The C2 — 01 and C18 — 019 bond lengths are 
1.374 (2) and 1.369 (2) A, respectively, which are comparable to other C — O bond lengths in di-Mannich bases reported 
by us (Rivera et al, 20l2a,b). The hydroxybenzyl groups makes an angle of 71.57 (15)° and 69.97 (19)° with the mean 
plane of heterocyclic ring defined by N9,C10,C26 and C27. With reference to this plane, the phenyl ring is almost 
perpendicular with a dihedral angle of 75.60 (12)°. The interplanar angle between the two hydroxybenzyl groups is 
66.00 (5)°. 

Single-crystal X-ray diffraction analysis reveals the existence of intramolecular O — H— N hydrogen-bonding 
interactions between the two N atoms of the imidazolidine ring and the hydroxyl groups in the aromatic rings with S(6) 
set graph motifs (Bernstein et al 1995) (Table 1). However, the two observed intramolecular hydrogen bond distances 
were different (Table 1). It is then surprising to observe the difference in O— N distances between 01— N9 [O— N = 
2.757 (2) A] and 019— NllfO— N = 2.709 (2) A], which are longer than those observed in a related structure (Rivera et 
al, 2012a). Because the length of hydrogen bonds depends on bond strength, these results indicated that the nitrogen 
atoms in the title compound are weaker hydrogen bond acceptors than the nitrogen in related structure (Rivera et al, 
2012a). This fact can be explained by the presence of the aryl group at the aminal carbon, where the imidazolidine ring 
adopts a conformation that causes an increase in unfavorable through-space interactions between the two nitrogen lone 
pairs. Thus, one of the possible consequences of these structural features is the reduction in electronic density around the 
nitrogen atoms. 

Experimental 

For the originally reported synthesis, see: Rivera et al (2013). The title compound (I) were recrystallized from ethanol. 
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Refinement 

All hydrogen atoms were discernible in difference Fourier maps and could be refined to reasonable geometry. According 
to common practice H atoms bonded to C were kept in ideal positions with C-H = 0.96 A while the coordinates of the H 
atoms bonded to O were refined freely. In both cases t/ iso (H) was set to 1.2C/ eq (C,0). All non-hydrogen atoms were 
refined using harmonic refinement. The disordered part of molecule was refined with bond lengths kept equal for both 
groups. The resulting occupancy ratio was 0.899 (4):0.101 (4). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: CrysAlis PRO (Agilent, 2010); data reduction: CrysAlis 
PRO (Agilent, 2010); program(s) used to solve structure: SUPERFLIP (Palatinus & Chapuis 2007); program(s) used to 
refine structure: JANA2006 (Petficek et al. 2006); molecular graphics: DIAMOND (Brandenburg & Putz, 2005); software 
used to prepare material for publication: JANA2006 (Petficek et al. 2006). 




Figure 1 

A perspective view of the title compound. Displacement ellipsoids are drawn at the 50% probability level and H atoms 
are shown as small spheres of arbitrary radii. Hydrogen bonds are drawn as dashed lines and only the major disorder 
component of the disordered section of the imidazolidine ring is shown. 

2,2'-[(4-Methyl-2-phenylimidazolidine-1,3-diyl)bis(methylene)]diphenol 



Crystal data 

C24H26N2O2 
M r = 374.5 
Monoclinic, P2\lc 
Hall symbol: -P 2ycb 
a = 16.8974 (8) A 
b = 9.4893 (5) A 
c = 12.5287 (6) A 
P = 92.928 (4)° 
V= 2006.29 (17) A 3 
Z=4 



F(000) = 800 

D x = 1.239 Mg nr 3 

Cu Ka radiation, X = 1.541 8 A 

Cell parameters from 3676 reflections 

61 = 3.5-66.9° 

ju = 0.62 mnr 1 

T= 120 K 

Polygon shape, colorless 
0.35 x 0.25 x 0.09 mm 
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Data collection 

Agilent Xcalibur (Atlas, Gemini ultra) 

diffractometer 
Radiation source: Enhance Ultra (Cu) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.3784 pixels mm' 1 
co scans 

Absorption correction: analytical 
(CrysAlis PRO; Agilent, 2010) 

Refinement 

Refinement on F 2 
RIF 2 > laiF 1 )] = 0.042 
wR(F 1 ) = 0.113 
S = 1.51 

3491 reflections 
276 parameters 
5 restraints 
151 constraints 



T mm = 0.886, T max = 0.952 
8259 measured reflections 
3491 independent reflections 
2704 reflections with/> 3a(T) 
£ int = 0.03 

#max = 67.0°, # m in = 5.2° 

A = -16->19 

£="11^11 

/= -14->12 



H atoms treated by a mixture of independent 

and constrained refinement 
Weighting scheme based on measured s.u.'s w -■ 

1/(^(7) + 0.00167 2 ) 
(A/o)^ = 0.049 
A/w = 0.25 e A" 3 
Ap mm = -0.18eA- 3 

Extinction correction: B-C type 1 Gaussian 

isotropic (Becker & Coppens, 1974) 
Extinction coefficient: 3200 (500) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IU 


Occ. (<1) 


01 


0.10968 (7) 


0.11621 (13) 


0.14452(10) 


0.0335 (4) 




019 


0.40788 (9) 


1.04207(16) 


0.27300(11) 


0.0460 (5) 




Nil 


0.28125 (8) 


0.99956 (14) 


0.39327 (11) 


0.0262 (4) 




N9 


0.16113 (8) 


0.91720(14) 


0.32755 (11) 


0.0262 (4) 




C3 


-0.01906 (11) 


0.84850 (19) 


0.08234(15) 


0.0323 (5) 




C17 


0.49554 (10) 


1.2217(2) 


0.33593 (15) 


0.0335 (6) 




C22 


0.33481 (10) 


0.58293 (19) 


0.28115 (14) 


0.0303 (5) 




C2 


0.03749(10) 


0.83400(18) 


0.16509 (14) 


0.0282 (5) 




C18 


0.43614(10) 


1.12529 (19) 


0.35565 (13) 


0.0301 (5) 




C21 


0.29810(10) 


0.71116(18) 


0.29487 (13) 


0.0277 (5) 




C4 


-0.09159 (11) 


0.91012(19) 


0.10146(15) 


0.0355 (6) 




C16 


0.52487 (10) 


1.3093 (2) 


0.41629(15) 


0.0360 (6) 




C13 


0.40514(10) 


1.11650 (18) 


0.45702 (13) 


0.0276 (5) 




C25 


0.26334 (10) 


0.63967 (18) 


0.46963 (13) 


0.0274 (5) 




C10 


0.22524 (10) 


0.88368 (17) 


0.40711 (13) 


0.0261 (5) 




C20 


0.26239 (9) 


0.74138 (17) 


0.39014(12) 


0.0241 (5) 




C12 


0.34266 (11) 


1.00921 (19) 


0.47984 (13) 


0.0311 (5) 




C14 


0.43528 (11) 


1.2068 (2) 


0.53588 (14) 


0.0340 (6) 




C7 


0.02229 (10) 


0.87866 (17) 


0.26891 (13) 


0.0275 (5) 




C28 


0.17720(14) 


1.1089 (2) 


0.19419(16) 


0.0394 (7) 


0.899 (4) 


C23 


0.33604 (10) 


0.48228 (19) 


0.36133 (14) 


0.0315 (5) 




C24 


0.29998 (10) 


0.51088 (19) 


0.45540 (14) 


0.0310(5) 




C8 


0.08435 (10) 


0.86041 (19) 


0.35794 (13) 


0.0311 (5) 




C6 


-0.05061 (10) 


0.94177(19) 


0.28506(15) 


0.0333 (6) 




C5 


-0.10736 (11) 


0.95685 (19) 


0.20251 (15) 


0.0357 (6) 




C27 


0.16255 (12) 


1.07345 (19) 


0.30988 (16) 


0.0280 (6) 


0.899 (4) 
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/^o 

L26 


0.22944(12) 1.1238 (2) 


0.38684 (17) 


U.Ozoo (6) 


A O AA / A \ 

0.899 (4) 


C26' 


0.1443 (9) 


1.0661 (5) 


r\ i-t a o O / 1 A\ 

0.3488 (14) 


A AOOA 

0.0280 (6) 


A 1 A 1 / A \ 
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C27 


0.2300 (7) 


1.1160(12) 


0.3475 (10) 


A AO O O 

0.0288 (6) 


A 1 A 1 / A \ 

0.101 (4) 


C15 


0.49529 (11) 1.3021 (2) 


0.51673 (15) 


A A") O 1 /y\ 

0.0383 (6) 




TT1 

Hlc3 


— o ooc99 1 

U.UU8 j J 1 


fl Q 1 £1 9^ 
U.8101 / J 


0.0119z8 


A AO OTsts 




Hlcl7 


c\ <^ £999 

U.jlOZZZ 


1 0070Q/I 

i.zz /zy4 


a i r /~ 1 ao 

0.266103 


0.0402* 




Hlc22 


f> kq&&£ 
u.j_>yooo 


n ^99/i ^ 
U. JOJJ4J 


0.21556 


A A") /" /I rfc 

0.0364* 
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A 0Q71 C 

u.zy / 1 j 


A 77QQ/1 c 

u. / /yo4j 


A 1')OC/'1 
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A AO O ") rf; 
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A A A A AO A 

0.490924 


A AO *70 * 

0.0373* 
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1 f!99 1f!9 
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A f /If TOO 
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0.420618 


A A'} T} * 

0.0373* 




T TO O 

H2c8 
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u.uyuuuo 
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U. / oz 114 


0.374792 
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0.0373* 




Hlc6 


U.Uolol J 
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U. 1 J /4 / O 


fl QQOA 

u.yyyo 


U.zIdjM 
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HlCZ / 


A 1 1 7 AOQ 

u. i uusy 


1 1 1 8479 
1. 1 184 / J 


U.j228yD 
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A QAQ / A\ 
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t t 1 ~o 

Hlc26 


A O^^QOO 
U.ZJOSZZ 


1 OOfKQ7 
1 .zUUjo / 


A •"} C C AAC 

0.355095 


A A") /I ^* 

0.0346* 


A OAA / A\ 

0.899 (4) 


H2c26 


A 0flQQ^9 

u.zuoyjj 


1 1/11 &1A 
1.141DJ4 


A /Iff 

0.455632 


A AO A f~ rfs 

0.0346* 


A OAA / A \ 

0.899 (4) 


T T 1 .» 1 C 

Hlcl5 


0 51 6029 


1 96947^ 


a cum o 

0.572938 


A A A £L * 

0.046* 




C28 


0.2525 (10) 


1.162 (2) 


a t}z:a /1 1\ 

0.2369 (11) 


A A A^i f£\ 

0.042 (6) 


A 1 A 1 / A\ 

0.101 (4) 


Hlol 


0.1465 (13) 


0.812 (2) 


A 1 A 1 A 

0.2010 (16) 


A A Jolifc 

0.0402* 




Hlol9 


0.3584 (15) 


1.002 (2) 


A OA1A 

0.3010 (17) 


A A C CI sk 

0.0552* 






0.125922 


1.075665 


fl 41 0709 

u.4 1 y / uz 


0 0996* 
U.U9 jO 


0 101 (A\ 


H2c26' 


0.114337 


1.105645 


0.288888 


0.0336* 


0.101 (4) 


Hlc27' 


0.237554 


1.19909 


0.390453 


0.0346* 


0.101 (4) 


Hlc28' 


0.252753 


1.082083 


0.190266 


0.0509* 


0.101 (4) 


H2c28' 


0.214686 


1.230137 


0.208928 


0.0509* 


0.101 (4) 


H3c28' 


0.304301 


1.204201 


0.241575 


0.0509* 


0.101 (4) 


Atomic displacement parameters (A 2 ) 






jjii jjii 






IP 


01 


0.0253 (6) 


0.0372 (7) 0.0383 (7) 


0.0031 (5) 


0.0046 (5) 


-0.0046 (5) 


019 


0.0470 (8) 


0.0509 (9) 0.0409 (8) 


-0.0076 (7) 


0.0101 (7) 


-0.0169 (6) 


Nil 


0.0290 (7) 


0.0204 (7) 0.0290 (7) 


-0.0013 (6) 


-0.0014 (6) 


0.0009 (6) 


N9 


0.0251 (7) 


0.0219(7) 0.0314(7) 


-0.0004 (6) 


0.0008 (6) 


0.0031 (6) 


C3 


0.0309 (9) 


0.0308 (9) 0.0353 (9) 


-0.0024 (7) 


0.0035 (7) 


0.0023 (7) 


C17 


0.0241 (8) 


0.0393 (11) 0.0373 (10) 


0.0043 (8) 


0.0043 (7) 


0.0022 (8) 


C22 
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0.0305 (9) 0.0348 (9) 


-0.0043 (7) 
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-0.0092 (7) 


C2 


0.0250 (8) 


0.0234 (8) 0.0366 (9) 


-0.0016 (7) 


0.0048 (7) 


0.0012 (7) 
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— 0.U0Z / (5) 


A Ann /o\ 
—0.003 / (a) 


A AAA/1 /A\ 

U.0U^4 (y) 


CI j 


U.UZoJ (o) 


a m^o /o\ 
U.UZjZ (V) 


A AOOO" /OA 

U.UZo / (0) 


A AAOO (H\ 

U.UUZo (/) 


A AA1/1 (H\ 

—0.0034 ( /) 


A AAO A fn\ 

U.UUZ4 ( /) 


r^o c 
Cz5 


A AO /I 1 ZO\ 

U.UZ4.3 (5) 


A AT/CC /A^ 

U.UZoj (S>) 


A AO 1 C /A\ 

u.u J 1 j (y) 


A AAO 1 SH\ 

— U.UUZ1 (/) 


A AAO /I tn\ 

0.0024 (/) 


A AA 1 O ZO"\ 

U.UUU (/) 


pin 
CIO 


A AO 0 C /OA 
U.UZSZ) (ft) 


a men /a\ 
U.UZ^U (S>) 


A AO A O /OA 

U.UZ48 (8) 


A AA1 A (H\ 

-U.UU1U (/) 


A AAOO {H\ 

O.OOzZ (/) 


A AA 1 O (H\ 
U.UUU ( /) 


CzO 


a n^n /o\ 
U.UZZZ (o) 


A AO O O ZO\ 

U.UZZo (5) 


A AOO" 1 ZO\ 

U.UZ /I (8) 


A AAO O ZO"\ 

— U.UUZo (/) 


A AAA"5 ( £i\ 

—0.0003 (6) 


A AA1 O //C\ 

— U.UUlo (0) 


C1Z 


A A1T7 /I AA 

U.U3 / / (1U) 


A AO 00 aoa 
U.UZoo (V) 


A AO/; 1 /OA 

U.UZoj (0) 


A AAO/; /OA 

— U.UUJo (0) 


—0.0031 (/) 


A A A 1 O /T"\ 

u.uuiv ( /) 


C14 


A AO OO / 1 A\ 
U.UJsZ (10) 


A ao C / 1 A\ 

U.U30J (1U) 


A AOjCA /A\ 

U.UZoy (y) 


A AA/; 1 so\ 

— U.UUol (8) 


A AAT A in\ 

—0.0034 (/) 


A AA 1 H ZO*\ 
U.UU1 / (/) 


en 
C / 


A AO /I /I ZO\ 

U.UZ44 (5) 


A AO A Z (C\\ 

U.UZ43 yi) 


A AO OA /A\ 

u.ujjy (y) 


A AAAO (H\ 

— U.UUUo (/) 


A AA/IO 1H\ 

0.004Z (/) 


A AA 1 O (H\ 
U.UU15 (/) 


Czs 


A AC 1 A / 1 /I \ 

U.Uj ly (14) 


A AO O Z / 1 1 \ 

U.UZoj (11) 


A AOTO /1 1 \ 
U.Uj 11 (11) 


A AACC /1 A\ 

— U.UUjd (1U) 


A AA/1 1 i 1 A\ 

—0.0041 (10) 


A AA A C /A\ 

u.uu43 (y) 


Cz3 


U.UZZo (0) 


A AO/IO /a 1 * 
U.UZ4;) (V) 


A f\AH1 ( '1 (X\ 

U.U4/3 (1U) 


A AAAO fn\ 

— U.UUUo ( /) 


A AA1 1 (H\ 

0.0011 (/) 


A AA^O /OA 

— U.UUjj (0) 


r^o /i 
Cz4 


A nolo /o\ 
U.UZ /Z (8) 


A AOCO* /AA 

U.UZ3 / \y) 


A f\A AO / 1 A\ 

U.U4UZ (1U) 


A AA1 O ZO"\ 
(/) 


A AA 1 A in\ 

0.0014 ( /) 


A AAC1 /T\ 
U.UU33 (/) 


Co 


0.0265 (9) 


A AO f A / 1 A\ 

0.0350 (10) 


A AO O O /A\ 

0.0322 (9) 


A AAAO ZO\ 

-0.0002 (8) 


0.0066 (7) 


A AAAA /H\ 

0.0009 (7) 


Co 


a aoto /a\ 
O.OZ /5 (9) 


A A*5 A/T / 1 A\ 

0.0306 (10) 


A A/1 O A / 1 A\ 

0.04z0 (10) 


0.00Z3 (/) 


0.0069 (0) 


A AA 1 C ZO\ 

—0.0016 (0) 


C5 


o.OzDo (9) 


A A'l IO /I A A 

O.OJlv (10) 


A A/1 OO i\ 1 \ 

0.04y9 (11) 


A AAn tQ\ 

0.003 / (5) 


A AA/1 1 {Q\ 

0.0041 (0) 


A AAA/1 /'OA 

0.0004 (0 ) 


Cz/ 


a mil /1 n 
O.OZ/ / (11) 


a ao 1 n /n\ 

0.0219 (y) 


a m /i /i /1 ^\ 
0.0344 (13) 


A AA n /d 

0.001 / (a) 


A AAAO td\ 
0.0005 (9) 


A AAO 1 IQ\ 
0.00Z1 (8) 


C26 


0.0352 (10) 


0.0208 (9) 


0.0304 (13) 


0.0011 (8) 


0.0013 (9) 


-0.0022 (8) 


C26' 


0.0277 (11) 


0.0219 (9) 


0.0344 (13) 


0.0017 (8) 


0.0008 (9) 


0.0021 (8) 


C27' 


0.0352 (10) 


0.0208 (9) 


0.0304 (13) 


0.0011 (8) 


0.0013 (9) 


-0.0022 (8) 


C15 


0.0405 (10) 


0.0361 (11) 


0.0372 (10) 


-0.0099 (9) 


-0.0084 (8) 


0.0007 (8) 


C28' 


0.036 (10) 


0.052 (13) 


0.039 (11) 


-0.021 (9) 


-0.002 (8) 


0.016 (9) 



Geometric parameters (A, °) 



01— C2 


1.374 (2) 


C10— HlclO 


0.96 


019— C18 


1.369 (2) 


C12— Hlcl2 


0.96 


Nil— C10 


1.467 (2) 


CI 2— H2cl2 


0.96 


Nil— C12 


1.465 (2) 


C14— C15 


1.389 (3) 


Nil— C26 


1.469 (2) 


C14— Hlcl4 


0.96 


Nil— C27' 


1.500 (12) 


C7— C8 


1.501 (2) 


N9— C10 


1.469 (2) 


C7— C6 


1.394 (2) 


N9— C8 


1.473 (2) 


C28— C27 


1.521 (3) 


N9— C27 


1.500 (2) 


C28— Hlc28 


0.96 


N9— C26' 


1.469 (6) 


C28— H2c28 


0.96 


C3— C2 


1.380 (2) 


C28— H3c28 


0.96 


C3— C4 


1.390 (3) 


C23— C24 


1.381 (3) 


C3— Hlc3 


0.96 


C23— Hlc23 


0.96 


C17— C18 


1.389 (2) 


C24— Hlc24 


0.96 


C17— C16 


1.378 (3) 


C8— Hlc8 


0.96 


C17— Hlcl7 


0.96 


C8— H2c8 


0.96 


C22— C21 


1.381 (2) 


C6— C5 


1.381 (3) 


C22— C23 


1.385 (3) 


C6— Hlc6 


0.96 


C22— Hlc22 


0.96 


C5— Hlc5 


0.96 


C2— C7 


1.404 (2) 


C27— C26 


1.525 (3) 


C18— C13 


1.401 (2) 


C27— Hlc27 


0.96 


C21— C20 


1.395 (2) 


C26— Hlc26 


0.96 


C21— Hlc21 


0.96 


C26— H2c26 


0.96 


C4— C5 


1.380 (3) 


C26'— C27' 


1.525 (19) 
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C4— Hlc4 
C16— C15 
C16— Hlcl6 
C13— C12 
C13— C14 
C25— C20 
C25— C24 
C25— Hlc25 
CIO— C20 

CIO— Nil— C12 
CIO— Nil— C26 
CIO— Nil— C27' 
C12— Nil— C26 
C12— Nil— C27' 
CIO— N9— C8 
CIO— N9— C27 
CIO— N9— C26' 
C8— N9— C27 
C8— N9— C26' 
C2— C3— C4 
C2— C3— Hlc3 
C4— C3— Hlc3 
C18— C17— C16 
C18— C17— Hlcl7 
C16— C17— Hlcl7 
C21— C22— C23 
C21— C22— Hlc22 
C23— C22— Hlc22 
01— C2— C3 
01— C2— C7 
C3— C2— C7 
019— C18— C17 
019— C18— C13 
C17— C18— C13 
C22— C21— C20 
C22— C21— Hlc21 
C20— C21— Hlc21 
C3— C4— C5 
C3— C4— Hlc4 
C5— C4— Hlc4 
C17— C16— C15 
C17— C16— Hlcl6 
C15— C16— Hlcl6 
C18— C13— C12 
C18— C13— C14 
C12— C13— C14 
C20— C25— C24 
C20— C25— Hlc25 



0.96 

1.379 (3) 
0.96 

1.505 (2) 

1.385 (2) 

1.386 (2) 
1.386 (2) 
0.96 

1.509 (2) 

113.34(13) 
102.83 (13) 

103.5 (5) 
112.84(13) 

127.6 (5) 
111.98(13) 

107.30 (13) 

103.2 (6) 
114.89(14) 
97.1 (6) 
119.68(17) 
120.16 
120.16 
120.22 (17) 
119.89 
119.89 
120.50(16) 
119.75 
119.75 
119.08 (15) 

120.03 (14) 
120.89(16) 
118.21 (16) 
121.29(15) 
120.49 (16) 

120.31 (15) 
119.85 
119.85 
120.43 (17) 
119.78 
119.78 
120.21 (17) 
119.9 
119.9 

120.74(15) 
117.97(16) 
121.27(15) 
120.70(16) 
119.65 



C26'- 
C26'- 
C27'- 
C27'- 
C15- 
C28'- 
C28'- 
C28'- 



-Hlc26' 

-H2c26' 

-C28' 

-Hlc27' 

Hlcl5 

-Hlc28' 

-H2c28' 

-H3c28' 



C2— C7— C6 
C8— C7— C6 
C27— C28— Hlc28 
C27— C28— H2c28 
C27— C28— H3c28 
Hlc28— C28— H2c28 
Hlc28— C28— H3c28 
H2c28— C28— H3c28 
C22— C23— C24 
C22— C23— Hlc23 
C24— C23— Hlc23 
C25— C24— C23 
C25— C24— Hlc24 
C23— C24— Hlc24 
N9— C8— C7 
N9— C8— Hlc8 
N9— C8— H2c8 
C7— C8— Hlc8 
C7— C8— H2c8 
Hlc8— C8— H2c8 
C7— C6— C5 
C7— C6— Hlc6 
C5— C6— Hlc6 
C4— C5— C6 
C4— C5— Hlc5 
C6— C5— Hlc5 
N9— C27— C28 
N9— C27— C26 
N9— C27— Hlc27 
C28— C27— C26 
C28— C27— Hlc27 
C26— C27— Hlc27 
Nil— C26— C27 
Nil— C26— Hlc26 
Nil— C26— H2c26 
C27— C26— Hlc26 
C27— C26— H2c26 
Hlc26— C26— H2c26 
N9— C26'— Hlc26' 



0.96 

0.96 

1.52 (2) 

0.96 

0.96 

0.96 

0.96 

0.96 



117.97(15) 

122.06 (16) 

109.47 

109.47 

109.47 

109.47 

109.47 

109.47 

119.49(16) 

120.25 

120.25 

120.18(16) 

119.91 

119.91 

110.91 (14) 

109.47 

109.47 

109.47 

109.47 

108 

121.38 (17) 

119.31 

119.31 

119.63 (17) 

120.19 

120.19 

111.35 (15) 

103.51 (14) 

113.22 

112.46(17) 

104.42 

112.13 

101.74(14) 

109.47 

109.47 

109.47 

109.47 

116.23 

109.47 
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C24 — C25 — H 1 c25 


1 19.65 


N9 — C26 — H2c26 


109.47 


X T 1 1 /~1 1 A X T A 

Nil — CIO — N9 


102.44 (12) 


C27 — C26 — Hlc26 


109.47 


Nil — CIO — C20 


111 1/" /10\ 

112.26 (13) 


C27 — C26 — H2c26 


1 AA A H 

109.47 


Nil — CIO — HlclO 


1 1 9 /"A 

113.69 


TT1 ^/'t f^^ff TT1 

Hlc26 — C26 — H2c26 


1 1 A 1 O 

120.28 


N9 — CIO — C20 


113.32 (13) 


N 1 1 — C27 — C26 


107.3 (8) 


\ta i~ " | /\ T T 1 1 A 

N9 — CIO — HlclO 


112.64 


XT1 1 /*i^'7f ri^oi 

N 1 1 — C27 — C28 


1 1 n o /" 1 1 \ 

113.3 (11) 


C20 — CIO — HlclO 


102.9 


XT1 1 x~ 1 ahj TT1 n/ 

Nil — C27 — Hlc27 


109.44 


C21 — C20 — C25 


1 18.82 (15) 


C26 — C27 — C28 


1 12.5 (12) 


C21 — C20 — CIO 


1 ia / A / 1 ,1 \ 

120.40 (14) 


C26 — C27 — Hlc27 


110.35 


C25 — C20 — CIO 


120.77 (14) 


C28 — C27 — Hlc27 


103.96 


Nil — C12 — C13 


112.27 (13) 


C16 — C15 — C14 


1 1 A AC / 1 T\ 

1 19.45 (17) 


Nil — C12 — Hlcl2 


109.47 


Cl6 — C15 — Hlcl5 


120.27 


Nil — C12 — H2cl2 


109.47 


/""I 1 a /■ i -\ r T T 1 1 C 

C14 — C15 — Hlcl5 


120.27 


C13 — C12 — Hlcl2 


109.47 


C27 — C28 — Hlc28 


109.47 


^ 1 j 1 Z rlZC 1 Z 


1 HQ 47 


r")7' P?S' WV)R' 
V^Z / LZo rlZCZo 


1 HQ Al 


Hlcl2— C12— H2cl2 


106.52 


C27'— C28'— H3c28' 


109.47 


C13— C14— C15 


121.65 (17) 


Hlc28'— C28'— H2c28' 


109.47 


C13— C14— Hlcl4 


119.18 


Hlc28'— C28'— H3c28' 


109.47 


C15— C14— Hlcl4 


119.17 


H2c28'— C28'— H3c28' 


109.47 


C2— C7— C8 


119.96(15) 






Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A D-A 


D—R-A 


01— Hlol-N9 


0.98 (2) 


1.88 (2) 2.7569(18) 


147.7(19) 


019— Hlol9-Nll 


1.00 (2) 


1.79(2) 2.709(2) 


152 (2) 


Ol— HI0I-C8 


0.98 (2) 


2.32 (2) 2.844 (2) 


112.5 (16) 


019— Hlol9-C12 


1.00 (2) 


2.27 (2) 2.884 (2) 


118.6(16) 


019— Hlol9-C28' 


1.00 (2) 


2.45 (3) 2.877 (18) 


105.1 (16) 


C26'— H2c26'-C28 


0.96 


1.63 2.082 (17) 


103.83 


C28'— H3c28'-019 


0.96 


2.35 2.877 (18) 


114.12 


C26— Hlc26-C28' 


0.96 


1.52 1.973 (15) 


102.84 
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